
Case 18. Mrs. H. Hayfever many years, June
to August. Positive reaction to grasses and to rag-
weed. Nasal mucous membrane negative. Posi-
tive to aureus, negative to albus, "21", cereus, cit-
reus, tetragenus.

Case 19. Miss B., 21. Recurrent colds with
asthmatic attacks. Nose negative. Marked reac-
tion to ragweed, horse, and feathers from pillow.
Intense cutaneous reaction from fish. Markedly
positivo to albus, positive to aureus, negative to
"21", cereus, citreus and tetragenus.

Case 20. H., boy, 12. Bronchial asthma since
babyhood, each attack associated with acute rhinitis
or laryngitis. Positive reaction to egg, negative to
hen feathers and to casein. Positive to aureus, nega-
tive to albus, "21", cereus, citreus, and tetragenus.

Case 21. B., girl, 6. Asthma many years. Nose
negative. Marked reaction to albus and to aureus.
No reaction from either of these extracts when
heated to 60. Positive to "21". Negative to citreus
and tetragenus.

Case 22. Miss R. Sneezing years, perennial.
Negative to albus markedly positive to aureus, the
edema being over a centimeter in diameter, sur-
rounded by marked hyperemia. Heating of this
extract to 60 gives a suspicious reaction, in heat-
ing to 80 the reaction is negative. Negative to "21",
cereus, citreus and tetragenus.

SUMMARY.

These observations show that in certain ana-
phylactic individuals exhibiting symptoms of
perennial vasomotor disturbances of the upper
air passages, an immediate and characteristic
reaction is elicited by the application to a
scratch of the skin of soluble extracts of staphy-
lococcus p. albus, aureus, citreus, and micrococ-
cus tetragenus; also by an as yet unidentified
bacillus having some of the characters of Fried-
lander's bacillus. It is also shown that such in-
dividuals are not sensitized equally to these or-
ganisms, some patients reacting to one and some
to another of the bacteria in question.

Certain cases of vasomotor disturbance clinic-
ally indistinguishable from the above showed no
reaction to the organisms tested.

Individuals without vasomotor symptoms de-
veloped no reaction in any case.

It remains to be shown whether the vasomotor
symptoms are actually due in these patients to
an infection of the mucous membranes by the
organism which gave the reaction on the skin.
It is conceivable that the patients may have been
sensitized to the special organism by a previous
infection of the skin or mucous membranes.
Further studies of these and other cases should
be carried on by testing with the micrococcus
catarrhalis, streptococcus pyogenes, pneumococ-
cus and bacillus influenzae. Examinations
should also be made before, during and after an
acute attack with "the organism suspected in or-
der to observe whether a variation exists in the
intensity of the skin reaction at different peri-

ods parallel with the degree of immunity of the
individual.

This preliminary report is now published
with the object of calling the attention of ob-
servers to a possible method of diagnosis, which
may prove helpful in the examination of certain
previously obscure forms of vasomotor rhinitis
and of asthma. If it should be shown by fur-
ther observations that a group of patients ex-
ists sensitized to certain organisms infecting the
•upper air passages, it would appear possible that
the choice and administration of vaccines may
be rendered more fruitful of results than has
hitherto been the case.

I am indebted to Dr. C. G. Page for the prepa-
ration of the bacteriological material.

GUNSHOT FRACTURE OF THE
LONG BONES.

By Channing C. Simmons, M.D., Boston,

Surgeon to Out-Patients, Massachusetts General Hos-
pital, Assistant in Surgery, Harvard Medical School.

During my service in the 22nd British Gener-
al Hospital in France the past summer, of a little
over six weeks, I had 310 new patients ad-
mitted to my wards. There were 238 cases of
wounds caused by missiles and 61 of these were
compound fractures of one or more bones ; some-
thing over 25'%. The other 72 patients were
what might be termed cases of civil surgery,
or injuries due to military service and not
strictly speaking wounds.

In this paper I have excluded fractures of the
skull, face, ribs, pelvis, tarsus, carpus and
phalanges—16 in all. The remaining 45 cases
of fracture of the long bones are alone con-
sidered. Eighteen of these presented fractures
of more than one bone, and the bones injured
were widely separated, such as the humérus and
the fibula, humérus and radius, etc., in nine.

The bones of the upper extremity were in-
jured much more often than those of the lower,
the numbers being : upper extremity, 33 ; lower,
13 (one case is counted twice). The left arm
was injured more often than the right : left, 33 ;
right, 10. In the lower half of the body the
right and left sides were wounded about equally.
This is easily accounted for as the upper half
of the body is more exposed than the lower, and
in shooting the left arm is held forward thus
receiving the bullet, but, fortunately, protect-
ing the head and face.

The bones fractured are as follows : Humérus,
12: right, 4; left, 8 (In two of these the elbow
joint was destroyed and the upper ends of the
radius and ulna fractured). Forearm, 11 : right,
5; left, 6. Metacarpals, 10: right, 1; left, 9.
Femur, 4: all right. Lower leg, 7: right, 1;
left, 6. Metatarsals, 2.
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In the above enumeration, cases in which two
or more bones were broken are counted only
once and are placed in the group of the princi-
pal bone injured.

Fio. 1. Bullet wotnid fracture, shaft of humérus. The boue
is badly shattered for a distance of five inches, but there is com-
paratively slight displacement. The wound of exit was largo
;and there was much laceration of the soft parts.

TYPE OP FRACTURE.

The fractures varied very much in type, de-
pending on the missile and portion of bone in-
volved. All, of course, were compound. Thirty
were caused by bullet wounds and 15 by frag-

Fia. 2 Bullet wound fracture, both bones of the lower leg, with comparatively little comminution but many fissure fractures.Both the wounds of entrance and exit were small and healed with-out becoming infected.

ments of shell casing. The fractures caused by
shell fragments were either ordinary fractures
with little or no comminution or comminuted
fractures such as are seen in civil practice fol-
lowing severe trauma such as an automobile
accident. Those caused by bullets were usually
•of the classical type. If the bullet injured the
¡shaft of a long bone such as the femur or hu-

meras, the wound of entrance was small, the
amount of comminution great, the shaft often
being entirely destroyed for a distance of two to
four inches, and the wound of exit large with
fragments of bone protruding and the soft parts
badly lacerated. The injuries were much more
severe in the femur and humérus than in the
bones of the forearm and leg. In the latter, al-
though comminution occurred, it was not as

great and was more in the form of fissure frac-

Fia. S. Bullet wound of hand, showing comminution of meta-
carpals and phalanges.

tures. Although in the humérus the comminu-
tion was great, the displacement and overriding
was very slight. This may have been due to the
laceration of the muscles resulting in temporary
paralysis, but did not hold in fractures of the

Fia. 4. Shell fracture, both bones of the forearm. There wa*
one large wound on the outer side of the forearm. This patientalso had a bullet wound of the abdomen and pneumonia.

t

femur. Where the spongy ends of the bones
were wounded there was little comminution and
no displacement, but these observations are
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based on a few cases. In two cases where
the bullet passed through the head of the hu-
mérus, both the wounds of entrance and exit
were small and the disability slight. Wounds
of the lower end of the radius were similar but
there was much swelling and many fissure frac-
tures. Fractures of the metacarpals by bullets
all showed much comminution but in nearly
every instance the wounds of entrance and exit
were small.

Wounds of the joints, other than the phalan-
ges, occurred four times. In two cases the elbow

Fia. 5. Jones's modified abduction frame used by the British
In treating fractures of the pelvis or thigh. It is somewhat
comparable to the Bradford frame but rather cumbersome.•

joint was practically destroyed and in two cases
there were fractures extending into the ankle
joint.

SEPSIS.

In bullet wound fractures with small wounds
of entrance and exit and little comminution, such
as occurred in the head of the humérus or bones
of the forearm, although there was much swell-
ing, the wounds usually remained clean and the
fractures healed in the ordinary manner. Where
there was much comminution, or the wounds were

large with much laceration of the soft parts, se-
vere sepsis was the rule. In twelve cases there
was infection of the wound with a gas-forming
bacillus, besides the usual pyogenic germs. Two
of these cases came to amputation, and one died.
I do not consider the infection was alone
responsible for the amputation in either,
as in one, a fracture of the radius, the
brachial artery was divided at the bend
of the elbow, while in the other, a fractured
fibula, and the fatal case, the man had lain in
the rain between the trenches for 36 hours and
also had a compound fracture of the humérus,
pneumonia and a bloody diarrhoea.

COMPLICATIONS.

Many patients presented multiple injuries.
Thus two cases had wounds, other than the frac-
ture, infected with a gas-forming bacillus. Two
had pneumonia and one of these also had a bul-
let wound of the abdomen. Four cases of frac-
ture of the metacarpals had a division of one
or more tendons of the fingers, while three were

complicated by fractured phalanges, and one
case of fractured metatarsal also had a badly
comminuted fracture of the os calcis. One case
of fracture of the tibia was complicated by a

fracture of the rib and a wound of the arm,
all three wounds being caused by different rifle
bullets.

TREATMENT.

In treating these cases and in drawing deduc-
tions as to the best method of treatment the
work was unsatisfactory. It was a rule of the
hospital that a patient who could not be dis-
charged practically well in three or four weeks
should be sent to England at once. Therefore
although at times a case could be kept for some

weeks, in most instances, as soon as the initial
swelling had gone down and the danger of severe

sepsis passed, the patient was discharged. This
was usually in two or three days and before any
definite line of treatment for the fracture could
be instituted.

In most cases the first problem was that of
combating sepsis by free drainage, and, in cases
with gas bacillus infection, removal of necrotic
tissue, fragments of clothing, etc. Fractures of
the forearm and lower leg in which both wounds
of entrance and exit were small were considered
clean and usually healed without sepsis. In frac-

Fio. 0. A modified Thomas knee splint BUBpcnded from a Bal-
kan support. The arrangement is somewhnt similar to Smith's
anterior splint. The patient can also assist the nurse while chang-ing the Bhcets, etc., by lifting himself by the crossbar of thesupport.*

tures of the shaft of the humérus and thigh with
much comminution and large wounds this was
not to be expected, although one fracture of the
thigh did remain clean.

The cases came to us from the Clearing Hos-
pital in one of the many types of splints used in
the British army. These splints are numberless,
and while many are large and unwieldy, some
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are very useful and answer the purpose of tem-
porary immobilization well. The usual dressing
on a fractured humérus when admitted to the
hospital was an internal angular splint on the
inner surface, not anterior, of the arm, a modi-
fication of a Thomas hip splint, or an external
 angular aluminum splint. Fractures of the fé-
mur were commonly in a Thomas hip splint, and
fractures of the lower leg usually in a posterior
metal splint with a foot piece.

It was often found necessary to leave these or
other temporary splints on for several days as
Hie swelling is usually great, and until this has
subsided and the sepsis is overcome, it is useless
to attempt any permanent dressing. In the
humérus the temporary splints were quite satis-
factory. It was often possible to swing the arm
from a support over the bed, known as a Balkan
splint, and use a constant drip apparatus in
cases of gas bacillus infection. The English in
fractures of the lower leg often use a splint
similar to Smith's anterior splint which may
also be swung to the Balkan support. The treat-
ment, was modified by the complications, such as
the presence of other fractures or wounds, pneu-
monia, and severe infections.

I had only four cases of thigh fracture, three
of which were severe, high, with much comminu-
tion, large wounds and gas bacillus infection.
These were treated by extension on Bradford
frames raised above the beds on blocks to allow
a constant drip dressing to be used. A basin was
placed under the buttocks to catch the water.

Fio. 7. Modified Thomas knee splint used to obtain extension
in fracture of the shaft of the humeras.*

These fractures are much more comfortable and
do better when the overriding is overcome by
traction. Later, these cases were put up in
plaster spicas with large windows to allow
proper dressing of the wounds and metal bridges
to strengthen the plaster. Plaster of Paris casts
or splints in some form, made to suit the indi-

vidual case, make the best permanent dressing
for nearly all these fractures. When the frac-
ture is of the lower leg with large wounds in the
calf, it can be perfectly immobilized by applying
a plaster boot, a circular cast at the knee and
two or three metal bars across the defect, the
ends of which can be incorporated in the plaster
as it is put on. We found the Hawley table of
great assistance in applying these plasters. In
general I should say the average English surgeon

Fio. 8. Wallace's splint applied to a fractured thigh. There is
a perineal crutch as in a Thomas knee splint. The foot is strappedto a foot piece and traction made by means of a screw.*

did not appreciate the value of plaster and did
not know how to use it. My patients unfortu-
nately were discharged to England too soon to
have a plaster applied and I was able to use it
in only nine cases, three fractures of the thigh,
four fractures of the lower leg, one fracture of
the forearm and in one fractured metacarpal.
Some of these were put on by Dr. Stcenburg the
day I left and I did not see them, but he tells
me they were very satisfactory. Clean fractures
were treated as similar fractures would be in
civil practice.

DRAINAGE.
Most of the wounds, where large, had some

form of drainage introduced at the Clearing
Hospital, usually a large rubber tube for which
we substituted cigarette wicks or rubber tissue.

As to the desirability of removing the loose
fragments of bone in the badly comminuted frac-
tures, I did not follow them long enough to form
an opinion. Tf the fragments were loose they
were removed, but in most cases they were ad-
herent to periosteum, and were left in the
wound.

I personally had no case of nerve injury or
secondary hemorrhage.

T think the average English surgeon is more
radical and more ready to amputate in these
severe compound fractures than we are. It is to

* Finn. 5, 6, 7, and 8 aro copied from n Bmall book iasned bythe ¡British Government on the treatment of injuries in war.
They are introduced to show the type of eplint used In the
British army.
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be regretted that one man could not have charge
of the cases from the beginning as it is discour-
aging to work over a case and then learn that the
limb was amputated after the patient's return to
England. This did not happen to me personally
as far as I know, but did to some of the men.

I hope in a year to be able to determine the
results in some of these cases.

ANALYSIS OF CASES.

Humérus, 12 cases. Shaft: 7 cases; 4 bullet
wounds, 3 shell casing. Displacement in all
slight. All fractures more or less comminuted,
those caused by bullet wounds being badly so.
In bullet wounds, wound of entrance usually
small and wound of exit large.

Head, 2 cases. Little comminution and no
displacement. Both bullet wounds and wounds
of entrance and exit small.

Lower End, 3 cases. In two of these the
radius and ulna were also fractured and the joint
practically destroyed. In one the internal con-

dyle only was fractured. One bullet and two
shell casing wounds.

Gas bacillus infection in the arm in four cases,
and in a wound in the leg of a fifth.

Ulna, 2 cases (Other than the two mentioned
above). Both bullet wounds somewhat com-

minuted, but without displacement.
Radius, 6 cases (Other than the two included

with the cases of fractured humérus). Head,
one case from shell fragment with slight dis-
placement.

Shaft, 2 cases. Both bullet wounds. One
comminuted and one with many fissure fractures.

Lower End, 3 cases. All bullet wounds.
Wounds of entrance and exit small. Many fis-
sure fractures but no displacement.

One case had infection with a gas bacillus and
the brachial artery divided at the bend of the el-
bow and it was necessary to amputate for gan-
grene. A second case was complicated by a
bullet wound of the lung

Both Bones, Forearm, 3 cases. Two shell, one
bullet wound. All wounds large and fractures
more or less comminuted. Much displacement
in one complicated case due to a shell fragment.

One case complicated by a gas bacillus infec-
tion, and one by pneumonia and a bullet wound
of the abdomen.

Metacarpals, 10 cases: Multiple, three. Frac-
ture of one or more phalanges with partial dis-
organization of joint three cases. One or more

tendons divided in four cases, one by a bullet,
and three by fragments of shell. All frac-
tures comminuted with more or less displace-
ment,

Femur, 4 cases. All bullet wounds. Three
fractured just below trochanter with much ocm-
minution and displacement. Wounds large and
infected with a gas bacillus.

One fracture just above knee with slight com-
minution and no displacement. Both wounds of

entrance and exit small. Bullet had only grazed
bone.

Tibia, 3 cases. All bullet wounds, two small
and one of moderate size. Two slightly com-
minuted with fissure fractures extending into
ankle joint. One was complicated by a frac-
tured astragalus and one with a fractured rib
and a wound of the arm.

Fibula, 2 cases. Both shell wounds. Onecom-
plicated by a gas bacillus infection of both legs
and the right arm, the other by a compound
fracture of the humérus and pneumonia. (This
case was amputated for gangrene and the pa-
tient died.)

Both Bones, Leg, 2 cases. Both bullet wounds
of the lower third of the leg, slightly comminu-
ted but without displacement. The wounds in
both were small but in one were infected by a
gas bacillus.

Metatarsals, 2 cases: 1 bullet, 1 shell wound.
Bullet wound fractured all five bones and was
complicated by a gas bacillus infection. The
shell wound also had a comminuted fracture of
the os calcis.

ABNORMALITIES OF THE HEART IN
INFECTIOUS DISEASES.*

By Clifford S. Chapin, M.D., Great Barrington,
Mass.

In considering the state of the circulation in
febrile conditions, it is necessary to bear in mind
three facts, viz: that the heart's action is modi-
fied by an increase in temperature, that the
heart reacts differently according to the toxins
produced by the agent causing the fever, and
finally, that the heart itself may be the seat of
the conditions. Recent researches demonstrate
conclusively the invasion of the heart by the
specific organism in rheumatic fever, pneu-
monia, typhoid fever, diphtheria, erysipelas, in-
fluenza, and various septic infections. The re-
sults of such invasion are shown in the occur-
rence of endocarditis, myocarditis, and peri-
carditis. The symptoms evoked in such inva-
sions are not always distinctive, and may re-
semble the symptoms induced in the heart by
febrile conditions alone, or by toxins produced
from other sources in the body. I dwell upon
this because an attempt should always be made
in febrile conditions to judge rightly the effects
on the heart. One cannot but be struck, for
instance, by the fact that people with previously
seriously damaged hearts may pass scatheless
through severe attacks of pneumonia or typhoid
fever, while the young and vigorous may suc-
cumb after a few days' illness on account of the
implication of the heart in the disease.

Another point to bear in mind is that in the
invasion of the heart the specific organism rarely

*Read before the Berkshire District Medical Society, June 24
1915, as part of a Symposium on Heart Disease.
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